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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 

(57) Abstract: 

PURPOSE: To obtain an excellent luminescence 
efficiency by combining a plurality of members selected 
from electron donating styryl compds. having a vinylene 
group with each terminal bonded to an aromatic ring or 
an aromatic heterocyclic ring to incorporate functional 
layers having an identical function. 

CONSTITUTION: An anode having a film thickness of 10 
to 200nm is formed on a transparent substrate by vapor 
deposition of a dielectric material, such as Sn0 2 . Two or 
more electron donating styryl compds. represented by the 
formula I [wherein R 1 to R 12 represent H, a halogen, a 
1-1 OC alkyl, a 1-1 OC alkoxy, a 6-1 8C aryloxy, or a 
styryl represented by the formula II (two adjacent 
styryls optionally combining with each other to form a 
five- or six-membered ring); Z 1 , Z 2 , and E represent H, a 
1-1 OC alkyl or the like; Ar represents a 6-20C arylene, 
a 4-20C divalent arom. heterocyclic group or the like; 
each dotted line may serve to conduct linking to form a 
heterocyclic structure; and n is 0 to 2) are 
co-deposited to form a luminescence layer having a 
thickness of 5nm to 5^m, and another functional layer 
is laminated thereon. A cathode material, such as an 
Mg/Cu alloy, is then electrodeposited thereon to form a 



cathode having a film thickness of 50 to 200nm, thereby 
preparing an org. electroluminescence element. 
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^ifiCfB^O^O) , 7;yf^;^^Sj$ (*g| 

itf »ft=m-3,5 2 6,50 1 if ^15*(75t^) , * 

^^■^-j^m^W (*I»« : I3,25 7 I 203 #PJ*S$ 

fcJftc!B«<z>fco) , y;i^7yh7tyKift (4* 

HB85 6-4 6 2 3 4^«*if(C|B«(OtC0) , 7 fl, 
jr\sJ (»BBB§5 4- 1 1 0 8 3 7#^«feif 

£lB«£>t>CD) , t K 7;/ (*HW1¥SB3,71 
7,462 # 4#§§ffS 54-59143 0 

55-52063 -g-^a, 055-52064 -§-^« f 
05 5- 46760 -f-^ffi, 055-85495 
a, 057-11350 057-148749 
30 *^a<c<5fjcS3*Stirt^t)W) , ^^y^^</u^3g# 
(4#WB§ 61-210363 -g-^a, 061-2284 

5 1 -£-4*a, 061-1 4 642 f^f, 0 6 1-72 

2 5 5f^«, 06 2-4 7 6 4 06 2-3 

6 6 7 4f^S, 0 6 2 - 1 0 6 5 2 ■g-^a, 06 2- 

3 0 2 5 5 #<£a, 060-93445 -§-^a, 1^60 

- 9 4 4 6 2 #^a, 060-1 74749 #^a, 0 
6 0 - 1 7 5 0 5 2 #^a*4f(C|E«6<7>t<75) t£Z&m 

[0 0 6 1 ] rixb<iD^«iSrjE?Lfea<b^*i: LTtt 
(WMBS6 3 - 2 9 5 6 9 5 -§-4*afc if KffittCDfc 

* {^m^%4 t 12 7,41 2#B^^S«, 4#MBS5 3- 
2 7 0 3 3 -^a, 054-58445 #4>a, 1^54 

- 1 4 9 6 3 4 #4*» f 054-64299 #^a, ^ 
55-79450 -^^a, 055-144250 

a, 056-119132 #<&a, 061-29555 
8 *4*a, 061-98353 #^a, 0 6 3-2 9 5 

6 9 5#^a>tif^is«ot>o) . ^ict^^^m^ 



(15) 
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[0 0 6 2 ] tt^yu^^ y ^\\L^m<r>\\^mt Ltli, 
^7^U^; 5, 10, 15, 20-7h77x^;l/ 
-2 1H, 2 3H-:^/U7-f l/^ft (II) ; 5, 10, 
15, 20-rh77i-/l/-21H, 2 3H-^7 
-*y>E»(II> ; 5, 10, 15, 20-7h7^ 
7AoJ-n 7i = -21H, 2 3H-^7 
4 \ isV & v'T — ^^-^^ K ; 7yU£ - £ 

>A7^ p i/T~> ; jR^- F7 **5-}\s7 9 
nis7 =*> ; §®7<? & i/7 — V ; $ n U7 $ ui/T ~ 

> ; &&7? n v"7- V ; oixr-V' ; ^ - £ 
A7^n^7-m^F ; if $ J±7 # xi i/7 ~ 

> ; ffl^ ^ *?;\s7 ? n ^Z-W^a^tf bixSo 
^t!^f ^IZ^7 s vft^fe&tf;*?- y A- 7 s vft 

LTfS, N, N, N' , N' -7h77 
/I— (1, 1 ' -t^;7x— /U) -4, 4' -i>7^ 

> ; N, N' - tf * (3-^f^7i-/l/) -N, N* 
-v^x^U- [1, 1' -^7^-/1^] - 4 , 4' - 

2, 2-fc*;* ( 4 - - p - h V iV7 ^ J 7 
a =./!✓) :/ ; 1 , 1 - (4 - >?- p - Y y /I" 

v-^ D^^r-^> ; Nj Nj N > ? N » 
-7h7-p - hy/L-- (1, 1' -fS^-Zb) - 
4, 4' -v>7;y ; 1, l - t'^ (4_o>_ p _(^i; 
^7;;7i-M - 4-7x-yUy^ n/v^ffy ; t' 
^ (4-'/>^7;;-2->f^7x-^) ^ ^ - 



4*BB*P8- 2 3 9 6 5 5 



NO* 



scnsa 



n 
0 



NO: 
NO s 
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fc'^ (4-^-p-M/U7^>'7xs:/U) 
7zl~ )V* $1/ ; N, N ' -^7 mn^-N, N' 
(4-^ h*^7x=^) - (1, l' - fc'y ^ -/u) 
-4, 4 ' - v>T ;V ;N, N, N' , N' 

4' - is 7 ^ J i/7 =c ^/U:r — ; 4 , 

4' (^y^^^r^y) ^-h v y7^^; 
n, n, N-hy (p-h yvu) 7;y ; 4- (^- P 
-H^7;y) -4' - [4 (^-p-hy;ur^ 

y<? (2-^71-/^'-^) -o-if > ; 3 h df- 

v' - 4 ' -n, N-^7x-;u7^ y^f/u^y ; n- 
7^/^ - ;u & ^ tf b n 6 . 

[ 0 0 6 3 J ±EEL*-iF^*5tf SttjETHOiSJBJi, C 

Stjta (3) go«j#oe L^ic&tf sm^&A/i 

[0 0 6 4] 



[ft 2 8] 



ti 
0 



CD 



NO: 

NO. 



[0065] h Dgft7/^y;; 

[0 0 6 6 ] 

[ft 2 9] 

KC CN 




(f "0 



'ffimW, JO [ 0 0 6 7 ] i^f-ttf 7>v f t*v' KRift, 

[ 0 0 6 8 ] 
[ft 3 0] 



t-Bu 

0 




t-Bu 



t-Bu 
0 

t-Bu 



[ 0 0 6 9 ] te¥<Di>7 ; >>ffim& I r# y 

— • "7" y ^ h ( Polymer Preprints), is s*Zs \ % 
3 7 #, »3-i§- f §68 1^-s^ (1 9 8 8*) *iftc 

[0 0 7 0 ] 
[ft 3 1 ] 



t-Bu : t - y f- ;l/ S 



(16) 



—239655 





[ 0 0 7 1 ] t£l£<Dik<&m [ "J. Apply. Phys. " 127 
#, 12 6 91 (1 9 8 8 m ^(Cfa^co t> ^ 

N - N 

A r 1 ^ jl A r 1 

0 

N - N 

A r * ^ } A r 4 

O 



[0 0 7 3 ] [at*, Ar 1 —A r 3 ^U«Ar 5 13, ^ 

N — N 
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T> h 7*/ ^ * ^BSagf* (4^SHBS5 7 - 1 4 9 2 5 
9-§-4*«, 1^ 5.8- 5 5 4 5 0^8, (16 1-225 
15 1 1^6 1 - 2 3 3 7 5 0 H63- 

i 0 4 0 6 ifM/i^CSiwt>(7)) , ^i^^-u«y 

7* 9 (43P1B3 60-69657 ft 

61-143764 #^«, 16 1 -1 4 8 1 5 9 ^ 
«BttJfl;:|Eft*>t>a>) . 7^hoy||i# (4#§HBS6 1 



1^61-23375 0^«>t 

JS^; (xvir) xii (xvri 



- 2 2 5 1 5 1 #4**L 
I) 

[ 0 0 7 2 ] 
Ift3 2] 



- (XVII) 

N - N 

^ JJ A r 6 

O 

- (XVIII) 

«^»i-10O7;^5, «sHfti-io«)7^3 

^v'S^tt^r /S*if5&««tf bix5 0 ci<7>— JR^: (xv 
. ii) (xvni)T*sn5ft:-&*tt, WJW?»j=Ktt<^t> 
<z>a*#*L^ 0 — (xvii) xii (XVIII) -cs^ns 

[ 0 0 7 4 ] 
[ft3 3] 



<0^ 0 JM0>-<0^ C(CH|>, ( 1 ~ BuPBD) 



N - N 



[ 0 0 7 5 ] 




N - N 



N — N 




[ft 3 4 ] 




[0 0 7 6 ] 



N — N 



[-ft 3 5] 



(17) 



31 



W§3¥8 - 2 3 9 6 5 5 
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H «C 



[ 0 0 7 7 ] ft if, "Appl. Phys. Lett. " g55t, 
Si 4 8 9^<-v> (1 9 8 9*) fc§B»$*lTt*«ji-* 

^Si», S i Cyfc, Cd S^ft^tDM B B a ttft^L^ 

s/Bxwtt-r-ttAJBttitffljisafa^^y^ vertex 

Sr, 1 ^ml^T, ffH<l^l 0-2 0 0 nm^i(O 
T-*>3— Kit (I) TSJ^S^f y;i,7;^fti 

LTtt, fly*.!** e->=i- hjfe, 

0 0t, S^glO" 5 -10" 3 Pa, ^fSgo.Ol- 
5 0nm/sec, SS^S" 5 0- + 3 0 Ot, JRJf: 
5 nm-5 wm^tBifMl^ri^I^ Ll\ 

Sr. &Jt<W5 0- 2 0.0 nmOiSlO 

EL*W#biXSo ft^5, w<£>E LsJf-T-OtfsJSKfc^ 
[ 0 0 7 8 ] -^ott«HJ-iE?HftiS*f» f 





C H , 



[0 0 7 9 ] fcfc, »*/IE5LlfcaS«/«3fe«/««36* 

WScr>EL*^-dq#6,*l5o ft*5, C E L 31 ^ O 

Jf, iETLttiSJg, BffioJBtc^SJLTfc J:^« 

[0080] roj:5icLr#btifc#«sot«EL 

*-«>Stt LTSE 1-30 vSI^MtS , 38 
+ , ISffids-(04ftt6{cfto3t4: #o^«3t-*-S tt ft*5, 

en^ d -r 5 5^ » o m m n a m x-x i ^ 

[0 0 8 1 ] 

5<? fePfiftSixs t><7>r-(i<fci\ 



(18) W8- 2 3 96 5 5 

33 34 
Stttftll l, 2-^ (4-M7x^ 7 ?/)x KTfc*tK)SSCl:«6oTBTPAEtHaLt. 

(BTPAE) <D [0 0 8 2] 

Kig Ift3 6 ] 

<gh N C„0 ®- M _^>_ CBf0H 

^ ^) 

« ' J (2) 



@~ N CH.Br-^©)- N CH.PPh.-8r 



6 



6 



C 3 3 



( 4 ) 



©" N ~<0^ CH.PPh,-Br 

6 



( 4 ) 



<0)- N HO)- CBO 

6 



C 1 ) 



<0^ N CH-CH N ^g) 



BTPAE 

[ 0 0 8 3 ] (1) t Ko^f^H/7*^7^ 

N, N-v>7ai^/i — 4-7;y^yX7;i/ft K 
C 1 ] 5 2 g (0. 1 9 ^E-yU) ^ y — ^ 114 0^ 

y y * h^t?457 7 y -tc, ^?&t-n a bh 4 2. 5 

g (0.0 6 6^) t 1 olf%^ y r> a*S?&9. 

7^;yy y h;^^i$»i:iBTLfc a tlc 
D^h^^^-f— ) t-j^w^^< ^ofcB#^r% *3y 
^ h/Mc&anu M^f^2 y ^ h/ur-ffitti ufc, * 

[0 0 8 4 ] (2) *ft^^^h y 7x^7 
[3] CO 2^ 

±12 (1) i:ra«*»ffT-»fettfct KnJr^f/^ 

^ ^ (2) 6 0 g (0. 2 2^/U-) , ifrffc;* 40 

^^b<&5 8SJS{d0tJBlTr*H*fby >3 0 g (0. 1 1 

tic* 9, If^^h^zn^^ £3) CQPi^ 
fei^5 5. 8 g^tl^hfco Z.<Dh<DlZ, NMR 



(3) \t%m (4] oKig 

±IS (2) X*'&h*ltz9kit*?-jl> h y 7x-;U7; >5 
4 g (0. 1 6 ^e-yu) RO 5 hU7x 7^>43g 
(0. 1 6 4 ^/u) &tt*^>?vU7fc/i^7 S K 1 6 2 ; 

y y 3/ hyu{c»#ufco*>, i5ott-3^fiast 

fc. tf*£P«* BBS 3i ^^2. 5 y s> ^K^fcifc&DL. 

*LT, tt^fe [4] <7>*ftfiB#3 6 g£:»fc 0 

[ 0 0 8 5 ] (4) BTPAECOfii 
ijr^^y -,n y y h/u^fc, its (3)' T*&htltz 
it&fo [4] 7g (10. 6 ^ y ^-/u) 25: VN, 
x^-4-7;y-<VX7^7t K [1] 3. 3 9 g 

(12. 5 * y ^DtT3 0 »BB«*? L>t 60*> , 

^ft&^SULfcjStff^ 0. 2 1 2^/U/y y ^/uffiftO 
^ h*">y f ^x^y^yu^ 5 9 U 'J 7 hA-£#0 

U / -/^5)Bfefl B Bt5 ^ tic i 9 , HPLC 

IW. 1 g^|#f)ix/; 0 n Ot<0<0iH^tt 2 3 4 — 2 3 
5. 5iC-c*>oifco rojk-&4bSr«*^Sf (FD-MS) 
BTPAE[:^f5m/ 2 =5l4 (z 
= 1) co^ob" — ^AM#p,tifcr £^J: 9 . g&m<DB 

[0 0 8 6 ] fijSftl 2 

4, 4* - fc** [2- {4- (N, N- v>;7 ^-/UT ^ 



(19) 



35 

y) b'-/U] fc'rr^^/U (DPAVB i) CD 



^¥8 - 2 3 9 6 5 5 
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[0 0 8 7 ] 
Hk3 7] 



CH0+(C,H.O) a PH I C — ^^)— <^^~ CBjP(0C,H,), 



C 1 D 



C 2 ) 



[0 0 8 8 ] 2 0 0 U y ^ h^C0ZOD77^3|:, 
4, 4' - t*x [ ^ y /u) ^ ?vu] fc':7 

[ 2 ] l. 9 l g (0. 0 0 4 2 £ , N, N — 

i/7*-;i/-4 -7; /^^X7/i/ft K [1] 2. 9 8 
g (0,OU^) ^k^a7-^yTKl 
Sitfci^ T/UX/isfriris K 5 0 ^ y V y h/H^SflfS 
itrfc. :ti?:7;^y^?lg-F > ^fi (2 0t) 

t h * K (Klfcffc^ttat) 1. 0 4 g (0. 0 0 9 3 
H*Lfc 0 — tfe*fc««. 80wt%^^y-;P*S»50 

u 80wt%^y — so^yy^h/u 
{;t2Ih]^i, $ ^y — o * y y y h/wc 

o tc £ - 5 , ltfe&3£2. 8 g feixfc 0 

[0 0 8 9 ] v-y (Sdr-T^ yywb^ 

ttfii, BW- 8 2 0MH) HOg^h^ylcr^a 

0 

II 



DPAVB i 

ftW«-SIWi-«IB^«:*«>fc. TLC (JgW^^h/u^ 
V : n -s^*y-l/= 2 : 1 V/V, y % V /Isfom) T» 

y y s> h/wcsKM£»3i$\ ^mmm\$* >•? j^y^^ 

(ADVANTEC, lwm, 2 5mm) CT5^ 

m*£6StU 50t;T29irat5r<i:{ai3, ft 
6*9*2. 3 6 g (W8 1%) «rf#fc 0 ~<Dh<D<DM& 

(FD-MS) L/c £ DPAVBiCiM^m 
/z = 6 9 2 ( z = 1 ) , m/ z= 3 4 6 (z = 2) <7> 
^Wtr-^^»bti>t^fc(cj; 9 , iftftODPAVB 

[0090] mmm 3 dpavbe 

[0 0 9 1 ] 
U£3 8) 



CH,P(0C*H a ), 



C 1 ) 



C 2 ) 



DPAVBE 



[0 0 9 2 ] Mjgff'J 2 fC&S^T 4,4'- fc'X [ (v^ 
^vi^zh;** y /u) *<?)v} \fy xx;KZ)fti?0 1c4- 
4' -t'^ ( (v^^,u*^* i/^) ^ 

U-> [2] 2. 6 g (0. 0 0 4 2=^^) Sr^lr^& 



5 5%) Sr»fco CC0t>C0(7>»^Ji 3 0 Ot^lT^o 

IW^^^Sa:^ (FD-MS) 
DPAVBEi;^^f5m/z = 8 7 0 ( z = 1 ) , m 
/z = 4 3 5 ( z = 2 ) 0^-c7>t-"^^^#ib^/iCi:{C 
£0, DPAVBEt'$)5:i:m^/: 0 
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[oo93] mmm 1 

2 5ramX75ramXi,i mmW^7^iS (HO Y A 
ttM, NA40) if:, ITO^fSCriOOnm 
<a«S-Cfi!«Lfc.fca> (HOYAS) SriSWSWStEi: 

5 4>HS#R8fcjMfc, H*fr3fc#otfTtt*U UV^ 

(UV 3 0 0, i*-A = -< — i-iSB -f/lsit 

(3-^f/U7i-/^) -N, N ' -^7x-^ 
(1, 1' -4, 4' -^7^ (TP 

D) $:2 0 0mgAn, AilW^-i/^^tJgStJDSR^— 
He 4, 4' -tr* (2, 2' -v>7x-;ut , -;i.) t' 
^ * (DPVB i ) $r20 Orag^rA^, £ <bMf& 
(7? 2 oo^e y y-r vjJStt^D^d?- h fc«3feJB K— 
£LT\ t tlf tlBiW l Tft bhfcB T P A E 2 0 0 
rogXtf&ifiW2^»fejh,jfcDP AVB i 2 0 0 m g Sr 
A*u, ISf^rlxio' 4 Pa^T«ELfc e -^co^T 
PDOAofcffJIBTff— h^215-22 0 c Cit fc ADJR 
U ftttftftO. 1-0. 3 nm/^»TatK3tl*S«Jb^3R 

«lt, ^/?4 5 nmniEjimmmzmmzitt^ -co 

9aj-Tc£&< , JEJLttiSJIfclD P VB i 

<!:lT5 5nmiiLt 0 :^«!: #|0^CB TP AES. 

VDPAVB i hSrJDKiL, I3tILBTPAE 

pvb i <omm&m (ns^t (b) > ^lt, 

BTPAEMDPAVBiOlfifi; (C) (f 1 

^t^BTPAEWDPAVB i 12 (D) 

[0 0 9 4 ] Jt£«*r:*ftffifcJRU mti{z.* 

!/ yr^KJSttJDlR^- h tc*3|FJgoW»T**>5 8 - t 

!J y^vSWStt^DB^- Mev^v^^ y #>-i g £ 
AiX^ ^^^^^gi^^^/ro/ Mcffi?^ -f— S:5 0 0m 

g AHT, K£* £ 1 x l o" 4 P a 3LT*mEE Ltz« 
T\ JS*jS*0. 0 1 -0. 0 3 nra/S?r-8 - t Kp*^ 
* / y > • -r> Att#4rjR#L«*B«: 2 0 n m 

J»J#Lfc. SfcK, «^f^0.1nm/» I 
v-O^^r^^rSffil. 4 nm/»f I3B#J»*LT« : ? 
*^^S*a««:ll«i:lfc 0 RglilSOnm-CA 



< 20 > W8 - 2 3 9 6 5 5 
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ft 3? 1 

[0 0 9 5] ^2fS0iJ 2 

f# ftfc B T P A E XlWMiafcl 3 T?'& D P A V B 

[0 0 9 6] HffiCT 3 
/<? »fc*lfcDP AVB i &VJSjftfifij3T»biXfcDP AV 

[0 0 9 7 ] ^2&#J4 

f/l^7x-y^ -N, N* ->>^ai-/U (l, l* - t' 
7 /I") -4, 4' - v>T ^ > (TPD) J2 0 0ra 

gAn, tto^y ^««4«rajR#- He 4, 4' - 

i'tf If* (2, 2' -v^^oi-yUt'-A) t'^zc— (DP 
VBi) Sr 2 0 0 m g SrAtu $ fefc, f&co 3 oco^e y 

jfl^fixMaSffiJl t?**fetlfcB T P AE 2 0 Omg, Mit 
W2t»e>*lfcDPAVB i 2 0 0 m g AtfjKaSff'J 3 T* 
»&nfcDPAVBE 2 0 0mg«:A*l, EAT, UMitf'J 

[ 0 0 9 8 ] tfcttCT 1 

^ "To 

[ 0 0 9 9 ] tfcttCT 2 

[0100] fcfc»#J 3 
fl^fcDPAVBiO^^fc^n |8»fftJl<S: 

[0101] fcfc«ffi|4 
f#btlfcDP AVB EO^^r^^rcJ^^li, HJSff'J 1 ^ 

[0102] 
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(21) 

a- i 



4$B8^8 - 2 3 9 6 5 5 



40 





(A) 


CB) 

\ n TCif XM ) 


CO 


CD) 
S£ifc 
C£SX) 




BTPAE 
DPA VB i 


2. 8 -3. 0 


0. 1 -0. 1 3 
0. 1 -0. 1 3 


3-4 
3-4 


*«SW2 


BTPAE 
DPA V R P 

3 # ft T ^ 


2.8 —3.0 


0. J —0. 1 3 
0. 1 —0. 1 3 


3-4 
3—4 


Slfcfli 3 


D p A V B I 
D P A V B B 


fit O — 0« V 


0. 1 —0. 1 3 
0. 0 2 —0, I 


3 — 4 
- 1 




BTPAE 
DP A VB i 
D P A V B E 


2.8 —3.0 


0. 0 2 -0. 1 

0. 1 —0. I 3 
0. 0 2 —0. I 


- 1 

3 — 4 

- 1 


1 




2 








BTPAE 


2. 7 —3. 1 


0. 1 -0. 1 3 


3-5 




DP A V B 1 


2.8 —3. 0 


0. 1 —0. 1 3 


3-4 




DP A V B B 


2.8 -3. 0 


0. 1 -0. 1 3 


3-4 



[0103] 



[*2] 



8- 2 













353fcfe 




CV) 




Ccd/«») 


Um/w) 






7 


8 


400 


2.3 




33&H2 


8 


9 


230 


1.0 




&I6H3 


8 


7 


430 


2.4 






8 


8 


450 


2.2 


* 


it&fll 1 


7 


0.7 


10 


0.6 




ifct*W2 


8 


9 


139 


0.6 


■ n 


itftft 3 


8 


7 


400 


2.2 




Jfctt«4 


7 


11.7 


140 


0.6 





[0104] fgi*^feWb***J: J*«ffi2X.U< 
K-:T L^^IS, ^rtt-PixO. 6 1 m/W^*» 

*T-*>ofctDt;i*tu SMS^T^StbS J: 5 fe, 
IC^K^lfcl^lt 1.0 1 m/W£#3teSfr*«: 

frfetttfitLfc. tt^CT2-4 ^HJfeCT4 <t 

K-^tS^i: te£ f? , «3fc#>*fWfi±i- 5 £ 4: 
fete, £<9##.tei£^ (ffiR*{fcLfc) ELW»& 

[0105] H5S#'J 5 

2 5 ram X 7 5 mm X l. l mm(7)^7^SS (HOY A 
ffiK, NA4 0) ITOSr««jSfelCT10 0nm 

^J¥*-C«SKUfcfeo (HOYA8) «rSW3t«affi^ 



J/^ifei* (UV 3 0 0, -9-J* = '(l'?—i-i/a-j-;utt 

w «:i o^pfln^jtfe^rfcs. ecoawxssts* 

"ClfU ^-y -^VKffiSWDiRtf- HCN, N' - 
(3-^fA7x-/U) -N, N ' -v>7^— /U 
(1, 1* - ¥7 -4, 4' - v>T * > (TP 

D) £r2 0 0mgAtU, Sfc, ffiw 2 o^^- ]) V®1 

strumas- He, jetl*s6« K-y#j£ it, ^n^e 

njtiSOTl hixtz. BTPAE 2 0 0 m g XtfjHaSW 
2TllbiltDP AVB i 2 0 0 m g ZAtl, £ h\^& 

<D^e v ^vKSSt^DSS^- He 4, 4' (2, 

2* - ^-/U fc* — /U) t'7 x — /U ( D P V B i ) 2 

0 0 m g £ An, 1X1 0' 4 PaJ "CfiRjE L 
fc. -ecO^T PDCOAofcBfJlB* — h$:2l 5-220 

ti-earaiR LT«*aft i-3n m/t^-caw^atR 

1 CDTtf— h ^r^JD^LT, IE?Llfca«OTPD«eBTPA 
EWDPAVBi^Lt. Z-COt ^<7>m%&&. 
It, TPD(7)ifag (Sff2*Je^-*"B) (e^tb, BT 
PAE^DPAVB i (T^^^rii^^ (C) <m2^(C 

-T) i:^o^ 0 «»Wte«/?4 5 nmOiETHft5»«*-K 
*IL*: 6 tSkiC^Tf:^^ LT, DPVBi§:50 n m^/g 



(22) 



41 

[0 10 6] «ffl1I«r*ftjEfcJKU *rfcte* 

A;fc,^ V^t^J^.*^ <y McSS^-V — £ 5 0 0m 
gAixT, XgffS: 1 x i o* 4 P a iT8EL)t, 
~t\ 28*ii£o. 0 1-0. 0 3 nm/»t»8- t Kp**> 
*y y > . r^^^»> Att^SrjJSjBpLlRjtBSrZ Onm 
Sfcfc, ««fi|0.1nm/f), ^ 

Sfi 2 



8-239655 



42 



[0107] 5 
[0 10 8] tfc&0ij6 

2t^#e,*i)tDP AVB i ^Srffl^fceA^H:, 311 
5^i(^tlfc c 2 
[0109] 
[S3] 



*- 1 





CA> 


<B> 
(nm/**> 


(C) 


<D) 




BTPA B 
DP AV B i 


1 - 3 


0. 1 -0, 2 
0. 1 -0, 2 


2-3 
2—3 






1-3 






IfctfcfflB 


DPAVB I 


! - 3 


0. 1 -0. 2 


2-3 



[0110] 



8- 2 



[^4] 





ME 

CV> 


(■A/c* 1 ) 




Cli/w) 






9 


6 


250 


1.5 






7 


0.8 


15 


0. 85 






9 


5.4 


180 


1. 1 


* 



[Oiii] »2«a»k#3&»5 J: Pic, jE?L«fti£Ji^- 
[0112] 



